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Table S1 Strains, Cell, Plasmids and primers sequences.
Plasmids, Strains, and
Primers Sequences Description Source or Restriction Site

Strains

Porcine circovirus type
2

Spleen carrying the virus were collected from an infected pig at a pig
farm in Sichuan in 2020, strain was named PCV2 SC2020

From Pig Farm Health
Testing and Evaluation
Center of Sichuan

Agricultural University

E. coli DH5α and BL21 Type strain TIANGEN Biotech
(Beijing)

B. subtilis 168 GenBank Accession: AL009126.3 Our lab
B. subtilis RB B. subtilis 168 amyE:: cotB-tCap This work
Cell

PK15 cell line Type strain Our lab
Plasmids

pUCm-T T-A Cloning vector Sangon Biotech
(Shanghai)

pET32a-tCap prokaryotic expression vector This work
pDG364 E. coli-B. subtilis shuttle vector Our lab

pDG364-cotB pDG364 derivative carrying cotB gene Our previous work(17)

pDG364cotB-tCap pDG364 derivative carrying the fusion cotB-tCap
gene This work

Primer sequences
tCap-F1 5’- CCGGGATCC*ATGAATGGCATCTTC -3’ BamH Ⅰ
tCap-R1 5’-CGCGAATTCTTAGGGTTTAAGTGGGGGGTC-3’ EcoR Ⅰ
tCap-F2 5’-CCGAAGCTTATGAATGGCATCTTC -3’ Hind III
tCap-R2 5’-CGCGAATTCTTAGGGTTTAAGTGGGGGGTC-3’ EcoR Ⅰ
cotB-F 5’-CGGGATCCACGGATTAGGCCGTTTGTCC-3’ BamH I
cotB-R 5’-GGGAAGCTTGGATGATTGATCATCTGAAG-3’ Hind III
amyE-F 5’-CCAATGAGGTTAAGAGTATTCC-3’ Null
amyE-R 5’-CGAGAAGCTATCACCGCCCAGC-3’ Null

Table S2 Different strains of PCV2 used to construct the phylogenetic tree
Genotype Strains Accession number
PCV2a Porcine circovirus 2 strain Canada AF055392.1

Porcine circovirus 2 strain CL HM038033.1
Porcine circovirus 2 strain LG HM038034.1

PCV2b Porcine circovirus 2 strain TZ0601 EU257511.1
Porcine circovirus 2 strain YJ, HM038032.1
Porcine circovirus 2 strain am5 DQ856567.1

Porcine circovirus 2 strain 05-55004-7 HQ713495.1
Porcine circovirus 2 from France AF055394.1
Porcine circovirus 2 strain BJ0401 EF524515.1

PCV2d Porcine circovirus type 2 strain TJ AY181946.1
Porcine circovirus 2 strain CH/HNZMD1/201406 KX641112.1

Porcine circovirus 2 strain GDYX JX519293.1
Porcine circovirus 2 strain AH HM038030.1
Porcine circovirus 2 strain BDH HM038017.1

Porcine circovirus 2 strain CH/HBWH3/201310 KX641085.1
PCV2c Porcine circovirus 2 DK1990PMWSfree EU148505.1

Porcine circovirus 2 DK1987PMWSfree EU148504.1
Porcine circovirus 2 isolate DK1980PMWSfree EU148503.1



Table S3 Primers’ sequence of quantitative PCR.
Gene Accession number Primer sequences
β-actin NM_007393.5 F: GCTCTTTTCCAGCCTTCCTT R: GATGTCAACGTCACACTT
IL-1β NM_008361.3 F: ATGAAAGACGGCACCCCAC R: GCTTGTGCTCTGCTTGTGAG
IL-6 NM_031168.1 F: TGCAAGAGACTTCCATCCAGT R: GTGAAGTAGGGAAGGCCG
IL-10 NM_010548.2 F: GGTTGCCAAGCCTTATCGGA R: ACCTGCTCCACTGCCTTGCT
IFN-γ NM_008337.4 F: TCAAGTGGCATAGATGTGGAAGAA R: TGGCTCTGCAGGATTTTCATG
TNF-α NM_001278601.1 F: ACGGCATGGATCTCAAAGAC R: AGATAGCAAATCGGCTGACG

* The bacterial concentration was adjusted to 2.0×1010CFU/ mL with normal saline. On day 1-3, 14-16, and 28-30,
each mouse was given 0.1 mL intragastric administration every day for 3 consecutive days.

Table S4 tCap gene sequences and optimized sites
Gene Sequences

tCap

* aa g c t t a t g aa t g g c a t c t t c a a ca c cc g c c t c t c c cg c a cc a t c gg t t a t a c t g t c a ag 60
aa a a c c a c a g t c a g a a c g c c c t c c t g g a a t g t g g a c a t g a t g a g a t t t a a t a t t a a t g a t 120
t t t c t t c c c c c a g g ag gg g gc t c a a a c c c c c t c a c t g t g c c c t t t g a a t a c t a c a g a a t a 18 0
ag g a a g g t t a a g g t t ga a t t c t g g c c c t g c t c c c c a a t c a c c c a g gg t g a c a g g g g a g t g 24 0
gg c t c c a c t g c t g t t a t t c t a g a t g a t a a c t t t g t a a c a a a gg c c a a t g c c c t a a c c t a t 300
ga c c c c t a t g t a a a c t a c t c c t c c c g c c a t a c c a t a a c c c a g c c c t t c t c c t a c c a c t c c 36 0
cg g t a c t t t a c c c c g a a a c c t g t c c t t g a t a g g a c a a t c g a t t a c t t c c a a c c c a a t a a c 42 0
aa a a g a a a t c a a c t c t g g c t g a g a c t a c a a a c t a c t g g a a a t g t a g a c c a t g t a g g c c t c 48 0
gg c a c t g c g t t c g a a a a c a g t a t a t a c g a c c a g g a c t a c a a t a t c c g t a t a a c c a t g t a t 5 4 0
g t a c a a t t c a g a g a a t t t a a t c t t a a a g a c c c c c c a c t t a a a c c c t a a g a a t t c 59 4

Optimized
tCap

aa g c t t a t g aa t g g c a t c t t c a a c a c c c g c c t c t c c c g c a c c a t c g g t t a t a c t g t c a a g 60
aa a a c c a c a g t c a g a a c g c c c t c c t g g a a t g t g g a c a t g a t g a g a t t t a a t a t t a a t g a t 120
t t t c t t c c c c c a g g ag gg g gc t c a a a c c c c c t c a c t g t g c c c t t t g a a t a c t a c a g a a t a 18 0
ag g a a g g t t a a g g t t ga g t t t t g g c c c t g c t c c c c a a t c a c c c a g g g t g a c a g g g g a g t g 24 0
gg c t c c a c t g c t g t t a t t c t a g a t g a t a a c t t t g t a a c a a a gg c c a a t g c c c t a a c c t a t 300
ga c c c c t a t g t a a a c t a c t c c t c c c g c c a t a c c a t a a c c c a g c c c t t c t c c t a c c a c t c c 36 0
cg g t a c t t t a c c c c g a a a c c t g t c c t t g a t a g g a c a a t c g a t t a c t t c c a a c c c a a t a a c 42 0
aa a a g a a a t c a a c t c t g g c t g a g a c t a c a a a c t a c t g g a a a t g t a g a c c a t g t a g g c c t c 48 0
gg c a c t g c g t t c g a a a a c a g t a t a t a c g a c c a g g a c t a c a a t a t c c g t a t a a c c a t g t a t 5 4 0
g t a c a a t t c a g a g a a t t t a a t c t t a a a g a c c c c c c a c t t a a a c c c t a a g a a t t c 59 4

*aagctt is the Hind III restriction site，gaattc is the EcoR I restriction site; the yellow highlighted sequences are the optimized sites;
the red highlighted sequences are the ATG promoter.



Fig. S1 Cloning of truncated Cap gene and virus typing. (A)Agarose gel electrophoresis of target gene. M, 1 and 2
respectively represented DL2000F DNA Marker, PCR product of tCap gene and blank control. (B)Phylogenetic tree of
PCV2 SC2020 and other reference strains based on tCap nucleotide.

Fig. S2 Validation of recombinant integration plasmid pDG364-cotB-tCap2. (A) Electrophoretic map of plasmid
pDG364-cotB-tCap2 after double digesting with BamH I+EcoR I, Hind III+EcoR I, and BamH I+Hind III, respectively. M,
protein marker (250-15000bp); Line 1, BamH Ⅰ+EcoR I; Line 2, Hind III+ EcoR I; Line 3, BamH I+Hind III. (B) B. subtilis
168 and B. subtilis RB were grown on LB medium containing 1.5% starch for 24 hours and then stained with iodine. (C)
Agar gel electrophoresis of B. subtilis 168 and B. subtilis RB genomes amplified with primers amyE-F/ amyE-R,
amyE-F/tCap2-R, cotB-F/tCap2-R and tCap2-F/tCap2-R.

(A) (B)
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